(19) nma»im^iimm 
(43) mvsi^jkmB 

2002 ^5 ^30 Q (30.05.2002) 




PCT 



(10) SRS^mS^ 
WO 02/43449 Al 



(51) PSSttit^S': H05B 33/22, 33/14. C09K 11/06, 
C07D 31 1/96, 471/04, 405/14. 409/14, 413/14. 417/14, 
407/14, 335/12, 235/02. 221/10 



(21) mmmm^^: 

(22) SBSUIBB: 

(25) ms^mmomm-. 

(30) «ft«f^-5»: 
*#M 2000-357129 



PCT/JPOl/10214 
2001 ¥11 fl22 B (22.11.2001) 



(71) 



(72) 
(75) 



2000^11^24 8(24.11.2000) JP 
^fli200]-173610 2001 ^6 MSB (08.06.2001) JP 

SiEtt (TORAY INDUSTRIES, INC.) [JP/JP]; T 103-8666 
KKISif B :4c4S£lr2T S 2S 1 # Tolgro (JP). 



m 



(TOMINAGA, Tsuyoshi) [JP/JP]; T 520-2152 
:*:^rfi^ii3Ti57»l-^203-^S Shiga (JP). itM 

(KITAZAWA, Daisuke) [JP/JP]; t 520-0842 
ilil*^TfTBaj2T i SSA12-32 Shiga (JP). HiIj m 
(MAKIYAMA, Aki) [JP/JP]; T520-0842 ^SiR^^iti 

HuiiT e isi# m u*isc#tt a[^-fe swga 

(JP). 'J^jS ^ (KOHAMA, Akira) [JP/JP]; T 520-0834 

^n^^mmmmmi9S34^ shiga (jp). 

(74) f^SA: ftiSIK— (SATO, Kenji); T S20-8S58 IS S !^ 

:fe*riiiaiiiiTBi»i^»«*tt«uT-r • e— • 

— attfi3tBr(*J Shi^ (JP). 
(81) (MPiJ: CN. KR, US. 

(84) fi^ma^M): 3 — 0«y/<*#it(AT, BE,CH, CY,DE, 
DK, ES, FI, FR. GB, GR, IE, IT, LU, MC, NL, PT, SB, TR). 

— mmmsm^m 



(54) Title: LUMINESCENT ELEMENT MATERIAL AND LUMINESCENT ELEMENT COMPRISING THE SAME 
(54) 96Jfe«?■««33J;t/•€•*v^ffll^frfl3tjil^■ 



ON 

r5 




(1) 




(2) 



(57) Abstract: A luminescent element which comprises an anode, a cathode, and a luminescent substance interposed therebetween 
and which luminesces upon reception of electric energy, characterized by having at least one of the following compounds (a) to (d): a 
compound having 1,7-phenanthroline skeletons, a benzoquinoline derivative, a spiro-compound represented by the general formula 
(1), and a tetraphenylmethane derivative represented by the general formula (2). 
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=p-wMm.9cm^m^^ti: i£izmm-siMiitj:m^m=Fis <i:i^m^m^^nizmr 

So 

10 . 

fC|e3fet-'S C t LT JSl* ( A p p I . P h y s . Lett. 51 (12) 

21, p. 913. 1987). ^< (7>gf55^SA^<^M^t=f oTl>-5o 
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L < 1*6 0 OJil±T»fc«»o 

5. *< 1 4 0''CUl±-efcSZ i:*<»^ L < , J: y if ^ L < (i 1 7 0°CJSI±. * & fC 

•v>)^$gs<bsjg$}iij3£f -s'^ic. fc*-3e<z>iije-eiiSii4^#iaut=t e, 
10 ibSgEi*l»^^l^$ffli^r,^£g^llD s c^t=j:€>^^7g!ilftStf-eiiisg l 

fZo 

9 9 vJsiiTffeSo -f :d->'(b7H7^>'>-v;uj!)< 5 . 9 e vJsi± -distil*, mi J: 

0 & V ]ik±X'h^o -f 7^>'(b7K7^>->^;^©f£>E^fi|l*. J: y M 

20 * *flW<Dm-?^HI)gl*. 0> -< 3i- > 4b tK 5^ > v A' ^UA^SiafePaXTt- 

><bJK7^>'>-v;uj: y 4, o . 1 o vm±;«:#txc: t * Lt^o Bl^-r-sm^ 
fHi?!^ i^?^^ t (Dr^l-e. Sl7felS<!:ro'r/^>^b7K■T•>v■^';^M;5«o. i e vJii 

-5a)^^^a<•PflJJ:-l?#'5o^/:aT■e«>i^l^^^^<z)J^3&^e>. J: y sf* u < (*o. . 

25 1 5 o VlSli-efey . ^ L < 1*0. 2 e y JUi-^fc-S, isa, *f§eB(C 

^*4<D«Slcd;y ^^b-r-S. «lor. i§3tM^^>m^F$iJiiJi*^2a]^^±(D;|>t^*^ 
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9, 9' -X en f:7;U:t- J.Ann.Chem.Soc.,vol.52(193 
0)a>^ 2 8 8 1 5 8 4 0 2 1 7 FEXAMPLES A.Starting c 

5 ompounds a)Synthesjs of 9.9'-spirobifluorenej jS: t'At^tf e,*LS » 2-ya 

■^MSA^c, 5 o'er-. 9 \yj ><!:SfE:^1±. ^,^-eMSL. ^bttfc 

9. 9' -;^bfpe (9 H- 9-i^^:7;u;*"b>) #4§<D^jiEid:, 
10 i: LT J.Am.Chem.Soc.,vol.80(1958)fl)SS 1 8 8 3 MJ&ifJ&^^ff Stb-So 2. 

'v^r-t^-^^V/^P >#1&(7>^figri. mmSnW^t LT Libigs Ann.Chem.. 
vol.749(1971)(Dm3 8 M>5: If & tt -5 o 9 -3?;U5J- y A/^ h 

X — ■7=-;ueti(Z)x tfP'^ri-><b^1^ic2-;:fp^tf:7x=.;KD'j ^:*-ft:$m3e 
:*:S§WI=fcMti>7 x:h> h p g >#f&il*, -jiSiC (4) - (6) A^^If & 

20 tt-S e 
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— (4) ~ (6) a>R^'^"^R^^\ts :7x-j->hP'J 

5 y ^ h PS. K 'J ^ 5^;u-> u ^u^jEcif (Z) V g ;us. x — ^^u^g-a-^t/t- L 
m * 5^ s * -e -5 V p ^ -y- X g , ^ ^ g ^ ^ t <7> ^1 o ^ <tg it Ax t, n 



C 8 ) (D J: 9 35:^i&3&<eiJ L T <fe If c, tt 0 
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A<fc(f &*b^o LT(*. 5I^S^i«F5 8 4 0 2 1 7^0) FEXAMPLE 

S A.Starting compounds fj 9,9'-spirobifluorene-2,2'-dicarboxylic acid fro 
m 9,9'-spirobifruorene via 2,2'-diacetyl-9.9'-spirobifluorenej Helvetica C 
himica Acta,vol.62(1969)|g 1 2 1 OM rExperlmenteller Tell 2,2'-diacetyl-9, 
9*-spirobifluorene(IV)j if A^felf » ^^S^ 1 . 2-v^ppx.^:^ 

-fe ^ JUS ^ 2^ A -r C t *^ T? ^ -6 o 

T-\2.=f-}\^^iy^!^(iy~P x:^ > h P y >#1&<»#AJ£f*. LT Tetra 

hedron Letters. vol.40(1999).l| 7 3 1 2MX^ — J.Org.Chem.1996,61. 
|g3 O 2M r2-Phenyl-1,10-phenanntorollnej. Tetrahedron Letters, vol.23(1 9 
82).m5 2 9 1 M~^5 2 9 4 M H*< & If & H c ^tSS^T -tz ^ JU«* ^ i> 
;j-:^-9->c|i7?6 0"t-C8— T5y-7-4r / y>*;U7K7-/U-7^t K&i:(»*t 

a - KS©»AI*. LT, B*ib^^^9 2# i 1 ^ ( i 9 7 i ) 

|g1023Mri. 1 1 - >t ^JU-^- -7 ^ y 3 "t?!^ 4b J -V* Tetrahedron L 
etters.vol.38(1997)(Dlg 1 4 8 7 M ^P <!: fc (f & tl S . * 8 O 
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6 :f p^s<»^Ai*. ur. *H#f^5 s 4 o 2 i 7^© texam 

PLES A. starting compounds a)Synthesis of 9.9'-spirobifluorenej Angew. 
Chem.lnt.Ed.Engl.25(1986)No.12 (DM 1 O 9 8 M «t' A< (f H ^ oS^S ^ 

16 itifzmmm^m.mnx i» i^^.^o m^\t. TISJ::*-rT-b^JUS$#ALfcm^ 
S0>^I$lCOtN-CI*. 2. 2' -i?3yp^lf:7 x=.jHC4-T-tr^>U7t?P >® 
$^7jv* ^'J^' : Chem.Rev..vol.95(1995)(D^ 2 4 5 7 M) <0 



20 ^3felifeJ:l/^m^^i§l)1^1tiSt-<5^^<k^1^l*.^li14«=&^^<t^1^"^* 
^- 1* a e « ii i6 . ^ H 14 * W -r ^ ^ <t ^ *L ( * K ^ ^ » ?i i: 
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Rif m (» / ^ ^ ■- > -fb $ tL f= ^ jte ^ # 5 1^5^ S A< <fe S *n P H 14 S *Hb ^ 

* fg 0^ (?5 m ^ ^ il ® f* -t IB * ^ i b ^ - ffl 0) ( IS S jg^ P I* Jfe < . IS S& <Z> *t 

<b !|«o A> II ® lb ^ iBs . # IS 1* * m ^ fffil 31 # f = ^ in L r m ^- II iSI ® ^ ff^ fife I- 

<b^!|«8(D^A^e>llli3c$*vT=t J:L\L. 2 ffiUt±<0 W«Hb^4«s;5^ 3& ^ jg^S 
t J:t>o n^'SOim. fe»6S33 J:t/it^^t40>!SJ±<»l^*^^«*2«Kl-t<D:&^<b^ 

l^MA^fe-So x:^;^^— j^S&MT'l*. y ^K'^iciiz'm.W-^T. h^J^ 

"ClfjS^U-C. Tt^X h*tM3&«S!ije^*t. i&iS'N^ K*t*4*^?> 
x^WU^ — 5^ IS y . :^!^fi<jC= K-/^> httS^*^&(Df§afc 'J 
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/ g y — ;u#JBSiii*. t* t° u v >^«8if*. p — 'S*' 5 T v*/ 5^ > 

-t-y^fu-(^ i^mmw. ^ *J y >sf#«:» bf p p tfp— -x? p/<> 

h U 7 x-;U7 5 >BI^<*-V>*^U/<V^---'«'^#<*<i:^<»7' 5 >SI^*t:. / PS/ 

T = >il^^, 7K;u:7-f 'J h y X (2 - 37 x-;uhf «j -f y s> 

Ai§{*'tS: i:<D y y -7 — ^"CI^.tK y X ^ U > If :^ L/>PSf*. 

LTI*s T> h^ir^. ^y 

<b?K^. 7-s>/5^;uTsy - 4 - ^yxcH<7)'j7-7<j if 

(i>-f V :::^p if;u:7 x-;u) y u>-t- h^*JU7K>iS-f 5 \:is.i£<o-ir-p ^ 
^U'f S y y T-lr^^UT-lrH>^^>y-f;i'T-trK>t 

:7x:^> H P y $aBiii^=-i:-r E u fg^^^f <t: CD#±«^i*t:. v i^T y ^ 

□ .>7'->i.TjU5— 't^A^'PP-^^P vT — t*<7)#Ja ■7^P*>7— >SI 

7t<ju:7< y p--sf 5 -9 -7 

:7;u^ Hz y y K>si#f*, eppep 

4r:^*/y >mm^. ep p ey x-j^t y y 
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< 'J s?'t7Atii*t:, h'j:^ ( 2 -7 x-;ue«j -ruv-t^A^f*, 

5 K'JT. (2 - ( 2 -5^;i-:7 x=.;U) tfUvJUl < 'J v'!7Afi<*:. K 'J X (2- 
i2-^>VT:i-y 3:-J\^) e'Jv^H 'J v-:? Aiitt:. h';x (2-:7x- 

sJ-tyASit*:. h y u >< u v^Aii^w. ex (2-7 

xz:;utf «J 5>;U) (T-tr^^JUT-tr h-:! — h) 'J e> "t? Aj^**:. ex (2- (2 
10 -^;t-7x:z;u) eUi^^Ul < e?'t?A«8i*.. IfX [2- (2-'<>y^:!|-7 
xr:;u) eUv^U} ( ^ ;UT -tz h h ) -T ' J v A H . tfX (2-:? 
i-;u^> '/^T y — ;U) (T-tr^;UT-tr h-:^— h)'f';i^OA«gi*. tfx(2 

- 3^ x=.;U^>l/7t-^-9-y — /U) (7-fe5^;UT-b h-^ h) 'J AfiS**:» 

t*x^>y4r/ U > (T-b5^;UT-b hi-— h) 'J e?*^ A^<*. &!fe7H;u:7 -f 

.20 M^ofc4,(0*^il(**L'6o K— e><^l!fe#(roL>r(*JtlBi:l^^t?fc'i>o 
li3l14*tJ|^i*. N, N' -i5:7i-;u-N, n' -ex ( 3 - ^ 5^ju:7 x — ;u) 

25 -4. 4' -i?7x-;U-1. 1' -i?75>. N. N' - tX (1-:h:7^ 

;u) -N. N' -v7x^;u-4. 4' --:J:7x^jU-i. i' -s?T5>35: 
i:<D h y :7 xr:;UT 5 t'X ( N - T u ^u* ;u/< 1/ — ;u) *fcl*lfX (N 

-T;u4r;i/*;u/<*/-->u) tr^yj^il^i*. xf^;u^>^1b^!K3. s^x 

15 



wo 02/43449 PCT/JPOl/10214 




<Z> ^ 3fe I ^ + » m 3£ A< -e ^ ti J: I ^ O . ^ ^ <P >^ » m * <D IE ^ & I* © 
efifefc-S - t jb^M^ LL^,0iJ?l(* 3 0 d Q/DJslTfl) I T o&mv&iMtm 

20 Ut^3&<»S I O 2 3&if<0/<'J Ta— hSUfiUfc V — ^'^^-f A^'^X*, 

25 «*H*e^. Ms Sfe. ffitS. T)\^Z-OI^. ^ >i>OJ^. <7 aJ^^ 
h p > ^ ft? A J& <h' ife (f f> :h. -5 o m A jai ^ ^ & If T « !J# It ^ Ifil ± ^ -fr ^ 
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SB, fife, rju5-H7A, >s/'!7A^ ir<7)^jg, */=t* 
10 A<$e^ufc#<&-cfcy , -f&^ (9) ~ (14) *<^ffe»*LS, 
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-Oy^ / U >6<S#t&T?&'5 i: #<Z)mf*:i5<li: LT. -f&A (9) 
<&i:.L/iii^(c-«gxe (1 5.) (OJz^fjimi^fi^hlfi^^^o 



g.Chem. 1996, 61.11 3 0 2 1 M T 1 ,3-Di(benzo)[h]qulnolln-2-yl)benzenej) 




(15) 
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(iTK^v t;u^;uS. p T;u^t-;uS, t^;ujf;u®. T-'U-y-^ug. -X? 
tt ^ If it fl) 4> *^ e. ig *t -5 o 

ji -;u»JS:^(D-m^^^#t?=Fia*afltlWl^i^<b7K^«^^t-o PT^U-^r 
20 n;uft(±v-i7 P^>-TX^ua. P^>^ i?xx;u», P'^^rlZ^S'S: 

(Z) - fi ^ ^ # 6 5F IS flt Jl ^ ^ b * ^ » * ^ o T J u ^ ; u ^ T -fe ^ u 

- ; u » jS: H (D = a ^ ^ ^ # 5p ^ fa fli B» ii ^ <b 7K « » ^ * ^ o T ; u =1 i/ » {* 
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7l- » I* T ;u a V » a> X - ^ 3^ ^ <7> ^ m II ^^ « H ^ e ^ ^ ti tc 4. ® 
•Qth^. T 'J --^Ux — ^;u»{*:7 X y ^v«>£j:t'<Dx — x;UjjS^$^Lfc5?# 
ig|J^fb7K^«^^"f o7 'J— -/u^^x — ^;u«l*T »J — ;ux — ^;uS(Z)x— -T 

®, :»-:7^;uSs :7 x:h> h 'J ^ - 7 x-Jl/S. tf Ux 

15. tt(-(±J!glifi«l^<b*:^. BSBI^et^b*^. 5?#ffil^fl:7K^. Ig^^Jte^-C®^ 
**Lfc*<z>*^^.* c.lcflg)Wffi^^1b*l^.flt^^jS*Hb*3fl.5^^g|j^<b*^s 

t'O^-f^ib^!!^*^^ CtL(i^®^^-e*.M^^FttTt^r J:t^o vP^ 

{ c m it ^ ^ L r ^ 3& L N , fl^ fifi: * *L s ^ ^ it I* e ^ -e t M ^ $ *t. T u 
rt<fct^o 

25 t^, jEft^iittaSlStt. ±i^a)iEfl,«i!jSI**J|S|-*1&*«fe(f Z;h.e»(D#4& 

(*i!s«en? t ttr t^T <fc t^omiF«jiiii4M^«i*. ^ >s tf □ 
T^/-;j/. e«j5i?>. tf'j s k'J 
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e7xr:;u. ^ — :pji—}V. >7 — ^ — 7 x^;u^<Z)7H U 

R5,R7 RlO p12 p13 p15 < ^ pj 2 ^ Pj 7 ^ p 

20 °s R ■* ^35)<<fcy»*L<. R^. r"" ° LU, 

^t-r-st. A 1*^^. ^nA^'itf* L < . ^^j5^<fe y »^ LL^o -isgxt ( 1 ) 

^ m S 5E 14 1 c ^ *t <b ^ !|^ T- fe -5 o 



21 ■ 




22 




23 



wo 02/43449 PCT/JPOl/10214 




:!l-^-9->x>37;u:i- u>A^»i=»ti, N-3>'5=-;u-T^ u K>^fflt^T:^t^p- 
amstL-ci*, 7^^;us;uj|. r-tr^;us, a-KS. ^p^». t5/»: 
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(7) M $s » ( c ^ L r % 1^1 (7) ¥ iil ffl -e ^ ^ o 

^gfer-ftisL. 7 •iz'F j\^m^mx-r ^ z tij<X' ^ ^ o i^\t7 )v trntr )\^ 
a> ife <z> s ft; M ^ ^ fl) # A (c o r =fc ^ ^ «fe o T A -5 :: t A< # 

S 14 M ^ ® ^ » A L f = ^ (7> Jl $g S -V (7) ^ t g M ^ <D # A ( 3 o I N T (* . T 

20 A. a— K*. :^^p^S3b^ & e y if e y i?;u^. :? x:^> h p y 

ife. * ;u/< 1/ y ;us jJc if A . * ;u7t? >^ J: i/f ^ fl> ^#^*:3i^ T v/-;u^s 

:7x±> HP y ^usa)aiAr::oixT(*. ±iiili(7)ii y -efey . 55:i*:i4i^$*f5;c»i 
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t 7K^<b* 'J t7 A<i: J5J«:$1±, ^Hfer-iBiS LTSA-T * - t # <5 o 

v?:7 x^JH5^ U>gO»A(*, ##:S:MtLr. SPIE.vol.3797.lg 3 1 7 
M r2.1Synthesis EMU Jtc Jb^ fe If ?> ti i) » iz;f*t4l^>t*W«4"£>#mo> 3f n ^ 
ft:ici?:7 X ingulf -;u7t?p mm± h U '!7A. -x h^^:;^ ( h 'J 7 xi^;u 

15 3{»<"^#-5piH®Sa):^a^«:35)^&a?±«Ba>^tlttMm»#A<7>I^J=l^ef 

> K — ;U^a>#Afis ##S:iS<t L -C, Tetrahedron Letters, vol. 40(1999). 

i>:? ji-)V7 5 / S(D*A(*. ##:S:iR<b LX. SPIE.vol.3797.m 3 1 7 H 
r2.1Synthesis HTMU Jfe 35« ife (f & *l -5 , a:i*14l^««;#1&<Z> P ^ 
25 v7x^;uT5>. t h^*>-:h h u -t^A. 2. 2* -tfx (i?:7x~;U7|^ 
;^:7-fy) -1, 1* - lf:^3?5^;u. v-^^A^Jp^. h;ux>4n?JiD 

It c: * ;u/< U ^uS ^ ?i A-r ^ d t A< ^ -5 o 
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^^u/^^-f^u^. T 5 y ^ h p^. ;u», i>p^-y--^u», mm 

X' — Ar (3) 

-To 
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ju. ^T':^Ti/-ju. eus 

20 ^a>§^$<DlajS*NC, R ""S. R*"®. R^°. R^^s R^'^s R^^. 
pj28^ p29^ f^S 0 r33^ R^^^ r35 ^^^^^ ^ < ^ it||&14<D«S 

■r X— ^ >#^&(7)^fiKIi. ##:S:i^^UT Angew.Chem.lnt.Ed. 

Engl.vol.25(1986)No.12 05|g1O9 8M'V'. Tetrahedron Letters, vol. 38(1 997) 
25 (D^ 1 4 8 7 M^Cif^^feCf t»*l.-6o M5§ii*fcl*K^j§JXtf . h«J3?x=:;UP^ 

;u^fr(i h 'J :7x^;u.jt^;u^P7'r k^.t- y >^fcf*T- 

28 
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m7<mtmm<oy3^iz^ y-rh^:7x-;u>^ >n^izmxv^^o 




29 





30 
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-r-S C t f*if ^'Srt^A^. 1 ~ 1 O O 0 n m<Dmii^P>MltJti^o 

m ^ X ^ - <!b I* ± (z It jjS m ^ *t -r / X m SiE -V> 3^ SIE m 3S ^ ffl t ^ -i) 
Z i t W fli ^ , m fit <fc m E fi I* !^ I w $ij Rl I* U A« . m <© 5^' S m , 
»^ -5 i . -e # -5 f£ It iS L% X tWU^- T?S;'s: flj 3® c, J: 3 ic 

?3^igi&^»aA>T'&5^-f h 'J -J <7 7.<D iz-^ ib-^ i:i^oUm^m^(oysijm 

A> s If (0 sij s ffi s ^ . :f - 7= -f 7h «i s ^f> ^ m II s s t* 0) a II a ^ . 

20 aia*(D/<^>;ua7P<»:^A<fclf &4xSo ^LT, WffiT h U ^X^^t-b^fy 
> h ^ ^ li / ^ i!'- ^ U a> * (c * # L T L ^ r t J: L X „ 

32 
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5 2-:^p^tf7x-;n 4. 8 g *T H F*-^^M^y^- v'tyAa . 2g* 
^LN-C-J7*'J --V— -»Hb L. ?5^l^-e^;a3&^ t> 5 O'C-^. S-:*--^'^ h> 1 2.3 
gtSfS^-fr. ^Ji-eilftSL. 9- (2-t':7i^;u) - 9 - ^i^+j- >^ y — ;u 

IBlc^-raj^»- 1 (8. 5 g ) 1H-NMR(CDCI3 .ppm):7.8(d,2H). 

10 7.2(t.2K), 7.2(m.8H). 6.8(t.2H), 6.4(d.2H) 



mmm2 2(0-^^.) 

Z—-Jn^\£-7x.—)[,'\ 1. 9g^THF4J■e1feM■7':f:^i/'^?A1. 7g^ 

fflL^r --v — /u4k 35^t^-i^^a6^& 5 C'c-i?. 2, 4-i;x^;u-9- 

15 h>1 3. 4 g i:SlS*lJr. ^^-^MSL. 2. 4-S?x^;U-9 

- ( 2 - ^3? X ::i;U) - 9 -^7h^-9->7^/ — -'U^^t^co Z *L * W^Cc/Jn^O) 
^m^*a^t=4JX'*amflji7KL. ^^ifM^SL. TIBi^jK-Tiiasa- 2 (i a. 
8g) $#tco 1H-NMR(CDCI3 .PPm):7.8(m.2H). 7.6(d,2H)> 7.4(m.3H), 7. 
2(m,2H), 7.1{t,1H). 6.9(s.1H), 6.8(t.1H). 6.5(d,1H). 6.2(s,1H). 2.9(m.2H). 

20 2.3(m.2H). 1.4(t.3H).0.9(t.3H) 





C2H5 
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^l^a- 1 (8. 5g)^l, 2 -i^^PPX^>(t«T5 O-CT^^bTiZf^- 

5 ' (13. 1 g ) 1H-NMR(CDCI3 ,ppm):8.0{d.1H). 7.9(d, 

2H). 7.8(d,1H). 7.7(s,1H). 7.4(t,1H). 7.3-7.1 (m.5H). 7.0(S,1H), 6.8(t.1H). 
6.3(d,1H). 2.5(s,3H). 2.3(s,3H) 



mmm 4 (/^>y4^y u >mmi^ c b q - 1 ) <D^m) 

2 - >^Pt t7x — ;U2 a . 8 g H Ftf T^Jl-'r^^v'C? A 3 . 4g^ 

0 g i:SJ!5s-a:. ^a5T?«aau^ 9- (2-e7x-;i^) - 9 -yji^:tuy - 

Bl^S- 1 (18. 5 g) ^?i7£:. ■S!r.\Z. m^m- 1 (15. 8g)^1, 2 

--:;4?ppx^>(fC5 cc-cig-lkT-b^^^u 8 . e g xt^-fbT/uszi'^ a i 4 . 

7 & ti^m^its nrnx-mmiys 2, 2* - e^7-lr5=-^l/- 9 , 9' -J^bfPtf 
(1 1 . 2 g) ^ntco C(DS^7i2 5=-;l/f*: (2. 3 g) $>>:t + -y- 

20 V'i'-e 6 cc-e 1 -75 y - 2 --i^T^ uyi^jU/HTJUxt K 2 . og,7K^ 

^b:^ 'J -5 A 1 . 6 g <i:JgJEcJ^1±.^}4T«ftSU.TiHlc^^<fb^#)B Q - 1 ( 1 . 
5g) ^#yic .1H-NMR(CDCI3 ,ppm):9.4(d,2H). 8.6(d-d,2H). 8.1(d,2H). 8. 
0(t,4H)> 7.8(d,2H). 7.8-7.6(m,12H)» 7.4(t,2H). 7.2(t,2H)» 6.8(d,2H) 




10 
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BQ-1 



IBCl^-r B Q- 2 fcJct^B Q- 3 ^lifco 




BQ-2 



BQ-2 : 1H-NMR(CDCI3 ,ppm):9.39(d.4H), 8.72(d.4H). 8.27(d.4H). 8. 
03(d,4H). 7.84-7.55(m,24H). 7.32(d-d-d,4H) 



10 




BQ-3 



BQ~ 3 :1H-NMR(CDCI3 .ppm):9.36(d.3H).8.72(d-d,1H).8.66(d-d,2H). 
8.24(d.1H). 8.23(d.2H). 8.12-8.03(m.6H). 7.87-7.49(m.21H). 2.46(s,3H) 



IIJi£0>J 6 C? x:^ > h O «J ( P h e n - 1 ) (D^Ric) 

15 ^^«-1'(5. O g) ^v^Tl-JF-t^-X^-^je 0't-C'8-7 5/-7-4F-/ 
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iiaS TlBlC^f- P h o n - 1 (5. 8 g ) $f#y=o 1H-NWIR(CDCI3 .ppm): 
9.2(d.2H). 8.8(cl,1H). 8.5(d,1H). 8.2(m.3H). 8.1(t.2H). 7.9(t.2H). 7.7-7.5(m. 
8H). 7.4(m.1H), 7.3-7.2(m.5H). 7.1(s.1H), 6.8(t.1H). 6.5(d,1H) 



mmmi ay i^a *) >mm^ (phen-2) (D-^fSt) 

■T h ^ :7 X— ^ > 2 . 5 g . ^<bT;U5 — A 2 . 08g.^<bTHr^ 
;U 1 . 2 2m 1^1. 2 - v-^ n P > 1 O O m I ICftl^» MS^e 1 . 5^ 

10 7t ^ > 1 . O 3 g $#fco ^ H-NMR(CDCI3 .ppm):7.86(d.4H), 7.35(d,4H). 7. 
24(m.10H) 

±.i!£fl)S?T-b^iU^ h'yZ?x.—)\^/-^:y^ . O g ^ tI" ^ "tf- > 4« 6 OtT5 
8 — T 5 / - 7 'J JUtPT^Ut* t K 1 . O 6 g , ^^-Ifc* 'J "t? A 1 . 
o g tJKF&^-frs ^J*-e5aSL. TlBlc^f^-r P hen-2 (1. 21 g) 
15 f=o H-NMR(CDC13 .ppm):9.21(d-d.2H), 8.31-8.19(m.8H). 8.07(d,2H). 7. 
76(q.4H). 7.62(d-d,2H). 7.50(d,4H). 7.39-7.20(m,10H) 



Htfefpys (:7x:h> «J (Phen-3) (D^fiK) 

2,2' -i>ya=E\£y x.-)\^Z . 5 g, 3 -T-fe^;U:7 x=.JU7|?P :>^3 . 

20 9 g s 2 M^^-^- h 'J A 2 1 m I . T- h^^X ( h U :? x =. ;U 7|x X "7 -f >) 

/^^i/>t7A(0)0. 37g^1, 2-v^h^i^3:^i>200ml|-*P^. 





Phen-2 
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1 0B#PBlg^T-?fia3£L,t&** •:/::'''; ><f SIS ^fftv^^-e^aSL 2. 2' 

;u*^o . 5 7 g ^ v;i-^-9->4« 6 o^ce 8-T5/-7-4r/'J t/:b;U7t?T;b 
•TtKo. 6 3 g . *Mfl:* y AO . 6 g '^5*-C<aiSL. Tffi 

|C;5^-rPhen-3 (0. 76g)^#fco H-NMR(CDCI 3 ,ppm):9.20(d • d, 
2H). 8.43(d.2H). 8.16(d-d.2H>. 7.79(d,2H). 7.61-7.26(m,18H), 7.17(t,2H). 
6.77(d,2H) 




Phen-3 



6, 6' ( h U :7;U:i-P >t ^ >XJU7t? — ;U:d-^'>) - 3, 3, 3'. 

I - ;U7|?P >^ 2 . 2 g . 2 M^M^ hU-^AI 2ml. ^h^^XChU:? 
x^;U7txX7-f >) /^^v-^i* (0) O. 40g$K;U3:>50ml . x^y 

— ;u3 om I 1 2^mmmTX'mm.Li ><f 

KlS^fft^. '^^•C*!kSL6. 6' - ex (4 -7-lr^;u:7x::::;U) -3.3. 

3'. 3* -^h7^^;u-i. 1 ' -X ep e-f 1 . sg^iifc. z 

<Di?T-tr5^;K* 1.50g^V7|-^+J->«60°C-e8-T5y-7-^/'J> 

*;U7KT->b7^t K1 . 2 6 g, ;K^1b* 'J't?^^ 9 gi&fS^it. '^mx-m 

^ Tffil=:^-r phen-4 (1. 40g) ^Wfzo H-NMR(CDCI 3 ,PP 
m):9.21(d.2H), 8.35(d.4H). 8.25(t.4H), 8.09(d,2H). 7.80-7.59(m,12H), 7.3 
4(d,2H). 7.24(d.2H). 2.46(d.4H). 1.52(s.6H): 1.46(s.6H) 




Phen-4 
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# 



10 (7x-f-:y h □ 'J :ymmit (P H o n - S) (D^^) 
Zfa^^:^^. O g , ^-(bT^U S — 't? A 3 . 3 s ^ i^itT -iz^Jl^ 2 . 0ml 

i& 1 . 2 -i?{7 p px^ > 2 o Cm I l::*ax..M}a-e 1 . 5 ^fe^. 2feL^■e 6 CC 

ZO) h U T-b^^H* 1 . 4 1 g *i^:t^1:>->*7? 6 0"Ct? 8-T5/-7-:^ 
y 'J ^^-'UTt^T'^UT^ t K 1 . 5 o g . 7KM<b* <; 't? A 1 . 5 g i SPS^-tir. 

a|-??«aSL. TiBI-^t" Phon-5 (1. 32g) ^#tCo 




Phen-5 



1 (7 x:h> H P 'J >SfSI* ( P h e n - 6 ) 

2. 2' -vT-fe^ju-g. 9' -X ep e-7;u:d- U> 1 . 5 2 g ^e^:*"^ 

■9->cti-e 6 0°C"^ 5-T5/-6-^ / 'J ;U7t?T;U^t K 1 . 3 1 g . * 
^1t*'J0i*l.0gi: apS^tir.^^-eMS L.Ttai::^^- P h e n - 6 ( O . 
2 9 g) ^mtzo H-NMR(CDCI3 .Ppm):9.57(d.2H). 8.99(d-d,2H), 8.57(d- 
d,2H), 8.11(d'd.4H). 7.98(t,4H), 7.84(d,2H), 7.81(d,2H). 7.61-7.56(m.4H). 
7.45(t,2H). 7.18(t.2H). 6.84(d,2H) 




Phen-6 



mmm 12 a-yf-^j ^^>mmw (xPM-dNTR) <D^m 

38. 
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5 / - a^>7;Uxt KO. 5 ^mit± U 'l7A 

O. 7 6 g <tSJS*-a-. ^,^6t?MSL. TlBfC^f T PM- d N T R (O. 8 

2g),^f#fco H-NMR(CDCI3 .ppm):9.12(d-d.2H). 8.27-8. 16(m,8H), 8.0 
0{d.2H), 7.49-7.44(m,6H). 7.34-7.23(m.10H) 




TPM-dNTR 



1 3 

I T o^nnmmm^ i 5 0 nmmmtsittz±''7^^m (mm^ m) 1 

5 n/O.^-y-lf — ^ 3 o X 4.0 mm Ic^Bf . x ^ >>f ^fr o f= o 

^irm—(ojER}§^xmmm t Lxmy^ o'^t =it^ (cuPo) ^lon 

- tf X ( 1 -•:^:7^;u) - 1 . 1 ' -i;37i-ju-4. 4' -i^rs^ (or- 

NPD) ^ 5 OnmmmLtzo §1 til^ur ^3fe)iS|J^i-^7fvX h*t*s|.i: 

LTh'Jx (8-:^yijy^h)7';u5 = 'i?A(ni) (ai qs), K— h 

W^i: LX 2. 3. 5. 6--T-h'5tKP-9-(2 r^^>\r^7V "J ;u) - 
4r/''Jv/-[9. 9a, 1-gh]^7U>(-^-7'J >— 1 ) ^ffilxr . K 

— /^>hA<l. 0 w t %{::3ti:^d; o ic 2 5 nm (DH^ (c*^^ Lfc, 

LrTiB(c5^-r E TM 1 $2 5 nmomtsizmmLtzo^i^mi^x 

')^^2^t:0. 2nm K-e><r T ;U 5 n A * 1 5 0 n L 
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SSI* 3 5 2°C-Cfc^„fl3fe|i<7>vf :f>^b7t<^^.>^;H^g 7 g e V T- fe y , 
fi. 1 ova)mmms.X'. fg^tf-^j^S^ts 2 3nm o> K-/^> 




ETM1 



10 Jt|S«IJ 1 

m^mmm t Lx A 1 q 3 ^ffltN^mnttnitefli!! 1 3 i:^< i^ifiifc lt^ 

3fe^^$f^SaLfc, A I q 3<Z)<;*-:x^b7KT^>*>-VJU{±5. 7 9 e V. ^^M. 

(*4 5 9 . 1 8 cc-efc^o cfl>^3fe*^A^e.fi. 1 o v(7> 

15 Iig3fe0jgfi 6 0 0 Ocd/m^ -ea&o/t. 

^^mskmtLxz. 9-s?^^^u-4, 7-i;:7i->u-i. lo-:?! 

20 ^f^ilLfc. B C P(D<;l->^b7K7^>i/A';H*6 . 2 e V . ^i-^S 3 6 O . 

gli 1 2 0 0 Ocd/m^ T'&o tco L *^ L J^j: A^* e» . C (;>^3fe«^^(D® ® ^ 5 O 
26 fc. 
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mmm i 4 

m^m^i^^ 4- . 4' - fx (N-*;U/\*l/U ^U) e:7x::i;U (CBP) t 

h (2 -:7x-;utf -r u iXp^^^mi^ ( i r ( p p y) 3) <dm^ 

5 (-f y S?'t7ASi(*a>^^a 8wt%) ^ 2 Onm OJ5$^Ji Ltclsintt^life^M 
ti. fgjfeafSl* 10 0 Ocd/m^ t?fc-3fco ZKD^'jlz^ ^f§0ja)S^li8liSI*t 

10 

mmm 1 5 

— <7ift:g*<4 6 3nm(Z)EM 1 icg-:? < Wfefljfe & tu. fS3fe)SiSl*8 Q o 




EM1 



mt&m 1 6 

20 ^^^U'Oi^^U) - 3, 6-eX(4-^5^;U:7x^^U) t°PP[3, 4-c] 
eP-;U (DPP-1). K — L-CTIBI^S^-r E M 2 ^fflL^-C. 

1 . Owt%lc;5:^ J: 3 Iw 1 5 nm <DJ1$ I^^^^ LtcJslLil'li^ife 

isin 3 t±<mmizLxm^m^'&wmLtzo 

41 
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EM2 



mmm 1 7 

6 . 1 4 e V, i^^mit 6 6 3. ^^XiK^SSI* 1 5 OfCfci^c 
1 8 

3. 6-tfX (1-:^:7^JU) ePP [3..4-C] eP-^U (DPP- 2) 

TftX h«il4i: Ur 1 . 4-i?>rh-2. 5 -i^'OS^yu- 3 . 6-^7.(1 
— tfpp [3. 4-c] e-p— ;u (dpp-3) ^ffil^fcisi^liU 

6 i:^< little Lr^3fe^^$<^i4Ltc, 

illi{g0ij2'o 

Tf^X h*ri|^i: LT 1 . 4~v>rh.-2, 5 - ( 4 - V 3f a e^U'O i> 



42 



wo 02/43449 



PCT/JPOl/10214 



# 



;u) -3. (1-:^:75^;^) epp [3, 4-c] tfp— (dpp 

MWM 2 1 

ThX h*t*4i: Lri . 4-v'^rh-2, 5-vX^;U-3, 6-tfX(1- 
:^3^^JU) t°pp [3, 4-c] ep-;u (dpp- 5). K — h#*4<t 



^iS^J 2 2 

Tt^X t Lr 1 , 4-S?>yh-2, ( 4 - ^;U^>S;/U) - 

3. 6-lfx(i - i A- - h JU) i- y JU) tfa a [3, 4-c] bf P— ;u 

<D P P- 6)^fflUfcei^l*SllilS«fl2 1 pl1tlcLTfl3feife^^$f^ML 

||jl6^2 3 

mtftm^^t:. Ttxx L-cmfeiJij 4 (7) B Q - 1 k— h*t#4i: 

U-C4. 4 -i?7;U;l-P - 1 . 3, 5. 7. 8 -T- h ^ ^ ^;U- 4 -7t?^ - 3 




EMS 
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20 



a . 4 a -S?Tt»'--r >^-b> (PM - 1 ) ^ K — Si 0 . 5 %(C 
•5J=ffit^.m^-$Bl2IB^ ^ C < BQ - 1 ^ffll^fclSLHIiHiSfil! 1 3 iPi^CC L 

5 8 0 O Ocd/m^ T?feof:o 

A I q 3 ^ 1 5nm (Dm^lz^ o (.n m^lffll jHW^ i: LrTiBlc^f E T M 2 
10 $ 3 5nm (7>/I$(c^g Lfco 5I^«S5txr 'Jf-Ol^^O. 2 nm K-eXf L. 
S^I::T;US ^-fi? 1 5 Onmmmi.xmmi: 5 x 5 mm^|©^^^$f^ 
S Ufeom^litiillcD'r Tf-XbTf^T^ >t^-V;K* 5 .9 7 e V.^^^gl*6 O 9 . 

ii^ 7.mn^^mit i i 2°cx^^o (d ^ 7t > ht^^^ > j\^it 5.79 

15 




ETM2 



fl3fe*tJ^-Cfc^ A I q 3 a>l5$ ^ 5 Onm 1^ L. U^S: l^fel 

n(*iis60ii2 A. t±<wimizLxm^m=?-^i¥mLtzo 
itmm 5 

L-CB C P $fflL^/■cl^^m±ll^^5«lj2 4t±<|^ti(::LTfl 
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HM^ 2 4, 2 5 (Df&mit:it^mtmii:xm MZT^To > 

10 

mmm 2 e 

-•i7;:S:gAM 6 5nmEM4lcS-:3< #fefl3fe*<4ie>Hs fg3fel^Jtl*l 2 o oc 




EM4 



5 V(DmiamS.V. 6 5nm 0) E M 4 (ca-:5< Wfefg^A^ 

. 45 
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mmm2 1 

%%m^'^^^-7. vVi^t Lrhux(5, 7-i?:7x-;u-8-dry'j>' 

^h) T)\^'Si-^U (DI) (A I (dPhq) 3). K-/^> V^^h. LT 4. 
4 -i^^^UTf-P- 1 . 3, 5. 7 -T- h ^ 7 x=.;U- 4 -tK^ - 3 a , 4 a- 
5 i^T'-y'-O^^'lr > (PM-2) *fflL^•C. K — /^>h*<1. Owt%ICJS:^ 
J:5l::i 5 nm<7>Jl ^ L mn(*IIJiS0'J 2 4 t ^ < |5]|i(c L T ^^fe^ 

^^f^^Ufco c:cDSg3fe«^7b^ 1 O V(7>Hl*D®E-ef§^ ;Td^^ 6 1 

5nm O h *t*4lca':5 < e>^^fc. f§ ^ 4r ^ 'J 

10 

&*i-r. 6 1 5nm <Z)^3fee— ^;*ftgi:*;lc5 3 5 nm (DftifiC: •> a ;u^— 

HJfe^i 2 8 

20 ~<^sa[m*<5 2 3nm (D h*t**(=lS':5< iiifef§3feA<^&*i. f83fe3iilliE 

I* 2 O 0 O Ocd/m^ -efeofco 3^^B^(D/<> v/^y U >e#t$:li^fef§3t^ 
^ ffl <D ^ ^ i: L -C 4. ^ 3^1 L , 

2 9 

25 m^^MB h. L-C^JfeiW 5 <0 B Q - 3 * ffl l^fc Klil- liSllififM 1 6 i ^ < PI 

3tee-'5' jfi:^A«6 1 8nm (D K — h=|i**4l::»-:>* < #fe^3fe*<f|P>ti.. #§3fe 
ISJg(*7 5 O Ocd/m^ -efcofc, ^flB^O^oy^F-y 'J >Sl^ft:|*#fefg3fe 
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mmm 3 0 

(m) (A I q 3). K->o Lr 3 - ( 2 - K>»yf^T'/'j;u) - 7 

5 -i^x^^jbT 5y^T«j>(^^«j>-2) ^fflt^. m^issi^ ur E T M 
2 ^ 2 5nm (om^i^mmLtzniLnitmmm ^ 3 t±< mmizi^xm^m^t: 

f^SlLfcp (O ^ yjr it7\^^ > ^ )\^it 5 . 7 8 e v. m^$IIj§IP<0< :!|- 

>i/A';uiittO. 1 9eV"^fe*o *t=. ETM2 fl>^-?M(* 6 0 9. 

tf_/7;^^^<5 1 3nm(z> K-/^> h*t^(cg-5< m^m^iJ^m^H. m^m 

15 Jt^il^S 

A I q 3<Z)»^g(*4 5 9 , ^^^X^S^SS^J* 1 8 O'CUfeSo ^lOJfSJt^^ 
20 1 O V(DSl*amE"e. fiafet? — 'J73K:^*<5 1 3nm<D 

l::S':5< !itfefl3fe3{>^fiG.*i.. mfltmmits O O O cd/m ^ fe o t=o " 

m^iijil^ t Lr 2 . 9-i;^i5^;b-4. 7-vJ3?x-^u- i . io-7x 

25 :*->hP'J>(BCP) ^ffll^fci^^^1'(*SliH5l|3 O J:±< Lrfljt^^ 
^f^MLfco m^FlliitStD-f :i-Xb7t<T^>v^7H*6. 2 O e vrfcy . 

pa>»^»f*3 6 o , j^S^biaegi*7 7°crfe«. c:a)iii3fe*^;5>^€>(*. 10 
VOBUramE-e. f§3fe tf--? jS:g*^5 2 anm K-/^> H*fJ|sHcS^< ^fe 
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